Supplementary Figure S1

Fragment A (882 bp)
gtggtccggegetagageactcgaggectigetgacagtggeeggegagetgagaggececteccactgeagetggacaccggecagetgetgaagateg
ccaagceggggaggegtgacagecgtggaageegtgeacgetiggeggaatgeectgacaggegeteccctgaaccttacgecagaccaggtegttge
catcgcaagennnnnnggaggaaaacaggcetctggagacagtccagagacttcttceggtgttgtgeccaggaccacggtttttctcaggecgacate
gtgaaaatcgecggtnnnnnnggtggegecacaggecctacaggeggtactggaatiggaacccaccctgegegaaaggggactcacaccacaaca
getggtegecatagctnnnnnnattggaggaaagecaggctcttgagactgtgecagegectgetecccagttetgtgtcaggetcatggectecaccecag
atcaggtggttgccatcgetictnnnnnngggggcaaacaagecctggagactgtccaacggcetgeteccggttttgtgeccaggatcacggecttacc
ccagcacaggtcgttgecattgcatcennnnnnggeggtaaacaggctctggaaactgtccaagegttgetgectgtactctgtcaggaccacggatt
gacccctgaccaagtegtigcaatcgcaaatnnnnnnggcgggaagecaggctctggaaactgttcaaagactecttecegtictetgtcaggecacacg
gactgaccccagaacaggtcgtggecaatcgettcannnnnnggaggcaaacaggctctcgaaacagtgecagaggctecttecggtectgtgtcagge

Ccacgg

Fragment B (1172 bp)
ggtectgtgtcaggeccacggattctcacaggecagacategtgaagattgetggennnnnnggtggegegecaageactccaageggtgttggaattg
gagcccactctccgggaaagggggetcacgeccgatcaagtagtggeaattgcaagtnnnnnnggaggaaaacaagctcttgaaaccgtgcaaag
actccttccggtgttgtgtcaagatcatggectgacgeecggeccaagtigtggecattgettctnnnnnngggggtaagecaageccttgaaactgteca
ggccttgctgeecgtgetgtgtcaagetcacggactcacaccagaccaagtggttgecattgcaaatnnnnnnggaggaaaacaagegttggagact
gttcaacgattgcttccagtgctttgtcaageccatggtctgacacctgagecaagtagtggecaatagecatctnnnnnngggggtaaacaggceccttga
gactgtacagcgecttttgectgtectgtgtcaagaccatgggetgacgeecgageaggtagtagecatagettctnnnnnnggecggaaagcaagcea
ctggagaccgtccagegectecttectgtactctgecaagegecacgggtigacgectcaacaagtagtggecaategegaacnnnnnnggaggceaaac
aggctctggagacagttcaaaggctictcccagtgtigtgtcaagecacacggttactccagageggatattgtcaaaattgeccggannnnnnggtggg
gcgcaggeccttaaagecgtagtgatgecacggacctacgetttgegaacgeggactcacgecggatcaggttgttgecatagetaatnnnnnn ggggl
ggaaacaagctttggaaacagttcaaagacttcttectgtgetctgtcaagaccatggactcaccccagageaagttgtcgecaattgcatcannnnnn
ggtggtaagcaggecctagagaccgtacagegcetigetecctgtectttgeccaggaccacggactcactecgecaacaagtggtegecaategectetnn
nnnnggaggacgacctgcgcttgaatctattgtigcccaattgtcccgaccggaccecgetetggeagetctcacaggatecgggegegecgacgege

tgg

Supplemenatry Figure S1. DNA sequence of chimerized TALE-based DNA binding domain (DBD). Chimerized
TALE-DBD can be generated via gene synthesis as two gene fragments (indicated as A and B) with compatible
overhangs (underlined) necessary for Gibson assembly. For one step cloning into the final destination vector
containing our previously optimized designer nuclease, transcription factor or epigenome modifier scaffolds [4,
6], the vectors can be linearized with Xhol and BamHI resulting in overhangs compatible with those of the two
fragments above (double underlined). The multiple "n" indicate the position of the hypervariable basepairs
coding for the repeat variable di-residues (RVDs) that can be customized to generate chimerized DBDs targeting
the sequence of choice.



Supplementary Figure S2

A. Canonical customized TALE-DBD

Repeat ID Idenfity (%)

1 100
2 94.1
3 931
4 94.1
5 951
6 941
7 931
8 922
9 94.1
10 94.1
11 951
12 93.1
13 931
14 94.1
15 95.1
16 94.1
17 931
175 80
Avg: 939

ICTTACGCCGCAGCAGGTGGTGGCCATCGCCAGCNNNnnnGGTGGCARGCAGGCGCTGGAGACGGTGCAGCGGCTGCTTCCGGTGCTGTGCCAGGCCCAT!
EGE e CCGCAGCAGGTGGTGGCCATCGCCAGCNNNNNNGGTGGCAAGCAGGCGCTGCGAGACGGTGCAGCEHMTGHTECCGCGTGCTGTGCCAGGCCCATH
Eﬁm € AGCAGGTGGTGEGCCATCGCCAGCNNNNNNGGTGGCAAGCAGGCGCTGGAGA SCAGCGGCTGUTECCGETGCTGTGCCAGGCCCAT!

Gm AGCAGGTGGTGGCCATCGCCAGCNNNNNnGGTGGCARGCAGGCGCTIGAGACGGTGCAGCGGCTGIT ECCGGTGCTGTGCCAGGCCCAT
|CTeACS CCGCAGCAGETGETGGCCATCGCCAGCNNNNNNGETGGCAAGCAGGCHCTGGAGACGETGCAGCGECTGHT ECCGETGCTGTGCCAGGCCCAT
T A CCOEACCAGGTGOTGGCCATCBCCAGC G G A AGCAGGC OO TEaAGACGOTGCAGCEOC Ta T CCOOTGCTOTGCCAGGCCCATO]
CTEACS CCOCAGCAGGTGETGRCCATCGCCAGCRnnnnGGSGECAAGCAGECECTGAAGACGETGCAGEE GCOTGH T SCCOTGCTTGCCAGGCCCATGET
T A8 CCOEAGCAGGTGETGGCCATCGAIAGCnnnnnGGTGGCAAGCAGGCGCTGGAGACGOTGCAGEE GO T SCCOGTGCTGTGCCAGGCCCATGGS
OO CCaEAGCAGO TGO GGG A TGO CAGCrmnnnn GO GG CAGCAGaCaCTGaAGAC OO GCAGCGGCT Y T CCOOTGCTGTGOCAGGCCCATGN
T A CCaCACAGOTGETGCCATCGCCAGC nnnnnnGaTGGCAAGCAGGC G TGGAGACGGTGCAGCGOCTORT SCCGETGCTGTGCCAGGCCCATGR
Emm ATCGCCAGCNNNNNnGGTGGCAAGCAGGCGCTGGAGACGETGCAGCGGCTGCTTCCGETGCTGTGCCAGGCCCAT!
g A CCOEAGCAGGTGATGACCATCGCCAGCnnnnnGaTGaCAAGCAGGCGCTGAAGACGGTGCAGC G TORTECCGETGCTGTGCCAGGCCCATGR]
C T ACECCGEAGCAGGTGETGECCATCGCCAGCRNINANnGGTGECAAGCAGGCGCTGGAGACHGTECAGCGGCTGRTECCGETGCTGTGCCAGGCCCATGR]
T CC o A aCA ST G PEaCCATCOC CAC B GT GSCAACCACCECT A COa T ICABCOECT O T JCCHOTCTATECCAGEC CCATGO
|CT{eACE CCGCAGCAGGTGETGGCCATCGCCAGCNNNNNNGGTGGCARGCAGGICTGGAGACGGTGCAGCGGCTGIT ECCGGTGCTGTGCCAGGCCCAT
EGE-CEI
TGS CCGCAGCAGGTGETGECCATCACCAGCAnAN GG §GGCAAGCAGECGCTGRAGACGGTGCAGER G TG T ECCGOTGCTGTGCCAGGCCCATGR]
A C COBCAGCAG TG0 CAT R GCCAGC ann AN GO GG AT S G CT GG el

|

B. Opfimized TALE-DBD

Repeat ID Idenfity (%)

1 160
794

3 755
4 784
5 745
6 76.5
T 784
8 765
9 765
10 765
1 833
12 804
13 784
14 784
15 755
16 775
17 725

17.5 80

Avg:" 774

CraACE COGAE CACGTE G TICCEA T GCRECrnnnnn G aH CAEARACACEOEC TG A A T AT AGE C e TS CCCGTOT T TCCCAGGECCACGaE
CEACA A A CAGGT G TGO CAT GOl nnnnnnGGAGGARRE CAGGC TC TS GAGAC L TR CA S e T TS TG T CAGC AT
%:E@meTTcMMcmxﬂsmGngMc

: PaTcaCANg T A GACT T T CCCCT TG CACCEICACC
A CCAGA T CAGGTCaTE CORATCCO e nnnnnn GaA GO AR A CAGCC T A A Ao T CAGA G T T e C OO e TGTCHCAGGECCACGON
TG oS A Al G T GO CA T GCAAGC nnnnn GO AR AC GO S TG A AC o A T T 0T G TOTGCCAGGATICACGRE
A AR CACOT S oT O AT CGOERECannnnn o AR AC A TG A G T CCAG S G T TCT £ CCACT e T TR CAGGACCACGRE
o oR g CA G TGS TCOCANCannnGGACRARACASOC T ShaACoTECA B A ECTHoCCGT S A GG oA
oA CACC S GACCACO o T CgATCGC AR annnnn GeAGG AR A ACA GG T A A S T CAGAGAC T ECCCCT Qe T TCHCAGGEACACGET
TG CAC A CAGGTCoT S COgATCGOgRE Crnnnnn CGAGEARE CALICCTCT A GAC GO AGA G T T S CCCOTRe TG TCCCAGGAGCACGAS
A CACCgEA S Ao GO TH GG nnnnnn Gag GO AR ACAGCC TCT GG A T A e T T T CEOT Re TG TCCAGGACCATICag
CrancicoAC Ao G AT oA @ annnnG oA HoT QS TCTGCCAGGECCACGET
A CH R CAGOT o CCCATIGCARGCnnnnnn Gog COSAAACA G R T GGAGACH G T A TIeCT S CCCOTR T TG T CATGECACGAE
g SR CAGOTCaT GO T oA nnnnnn Ca GG AR CAGCO S TCGA A CGa T CACAGAC T ECCHOT e TS TC CAGGACACEaY
crEhciecafcacorgorfoccarfiocgiimmnnnocodAR cAGoCroAShCRoTHCA A GRoT HocoT o aHchocAC ooy
A CAC A CAGOTCOT S CC AT GORAGC R nnnnn CGACCSAEACE GRS TG il
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C. Chimeric TALE-DBD

Repeat ID Identfity (%)
1 160
2B 515
3 745
4 794
5 775
6 765
7 804
8B 434
9 794
10 68.6
1 775
12 716
13 745
14 794
15B 455
16 784
17 725

17.5 66.7

Avg:" 707

CTTACGCCAGACCAGGTCGTTGCCATCGCAAGCNNNNNnGGAGGAAAACAGGCTCTGGAGACAGTCCAGAGACTTCTTCCGGTGTTGTGCCAGGACCACGE!
TR TEACECECRCANEERGAAR T CAETRRRRREICC TE o TR A CLE GG AR TE GALM I CGANEECACCCIE CES GARGGGGA -

A CC A A CAGG TG T S GCCAT GO AR nnnnnnGGAGGAAAL CAGGC TC T GAGACHGTE CAGEGRCTECT SCO GT S TGTGCAGGEICALGGY
C TS ACE CCAGARCAGGTIUGT TGCCATC GO Rginnnnnn GG GAEARACA IGCECTGGAGACHGTCCA G CTECT SCCEETR TTGTGCCAGGARCACGGY
CTTACECCAGE CAGGTCGTTGCCATRGCARECnnnnnnGaeGGRARACAGCCTCTGGALACKGTCCA CETECT . COCT ETETGCAGGACCACGGY
A C COGACCAGTCETTCCATCECAR EnnnnnnCGEGEEARECACGCTCTCA ACHGTRCA IAGACT SCT TCCRGTEET S TGUCAGGIEICACGGS
CE O N CR NN CUAG CEY G ac S RN NERGGR GO AR ARG CT SN SCRGT KL CTCRICE G TUTONC IRGH CE RGO
TECTEARAGECACRCARMEAGAACTITIES THEREREREITE (el oA AR CCA GG CTTE G CGAGEECACT CRCCEGCHAAGGGGE -

A GG AT GO T GCAA G GAGE AR A A O T T A ST A A A T T CCGCTOT TCT A GAR RSO

é‘q

CTEACGCCR AR CA G THCTRGC AT G nnnnnnGOE AN A GO TGO TCCA e T ST EC RO TS TOToH CASGSHCACGa)
T A CCAGACCA GG T TGO AT GC AN B nnnnnnGGAGGARAACH GG TGAGACl O T CA AL TECTTCOJOT QS TR TG CAGECCa
crEachccganEcaloTioTE e oAt nnnnnnGOECAEAAACASGORCTC? A3S S CTT R ECCaT e TaT G CASGACCAOGE
CrpaceocEans ccoTioTaC AT G nnnnnnGEGaAMECHT ciorcoaciciorioriocor e eTocealazioacony
BrEacoocHiea HEEE] A CAGGCTCTOGAGACAGTRCATAG
mczc-cacmced*rwwm@c@mmmm@m@@eﬂ@m&m=cuTEwaceeseA
T AC GO GA CAGG TG T TaCCAT G nnnnnn GO CORARACHJGC T TGGAGACAGT, i
@c&-@@@wm@wwmcch@m@@mm
cr8acticd e oA TCCR R nnnnnnGaAGGATEACTE Gt il

Supplementary Figure S2. Results of TALE-based DNA binding domain chimerization. The figure shows the
inter-repeat DNA sequence identity for canonical (A), optimized (B), or chimerized (C) TALE-based DNA binding
domains. The blue color indicates base pairs identical to the corresponding in the first repeat taken as a
reference. The position of the six "n" indicates the hypervariable base pairs coding for the repeat variable di-
residues (RVDs).



Supplementary Figure S3

250K+

Living

mCherry mean fluorescence intensity

EGFP+

0 50K 150K 250K 0 50K

FSC-A

" 150K
FSC-A

" 250K

250K 105]
T . 104+
O150K 7
o i 10°
i 4 & EBFP+
7" Singlets 102+
50K - 85% E
107 %
0 50K 150K 250K 0 50K 150K
FSC-A FSC-A

Supplementary figure S3. Functionality of chimerized TALE-based transcriptional activators. TALE-TA
expression plasmids containing either the canonical (light red) or the best-performing chimerized (light green)
DNA binding domain were co-transfected with the reporter construct described (Figure 1d) and the ability of
the indicated TA to drive mCherry expression was assessed via flow cytometry, 48-hours post transfection. The
gating strategy (left) and the results obtained for a representative experiment (right) are indicated. The
mCherry expression levels are measured as mean fluorescence intensity (MFI), in the fraction of cells that
received both the effector and the reporter plasmids (EGFP+ and EBFP+ respectively) and is indicated in bold
numbers in the right panel. Basal mCherry expression levels are measured by transfecting an effector plasmid

lacking the DNA binding domain (mock, grey).
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Supplementary Figure S4
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Supplementary figure S4. Lentiviral delivery of chimerized TALE-based transcriptional activators. HEK293T
cells were transduced with lentiviral vectors containing the different effectors indicated at a multiplicity of
infection (MOI) of 0.2. Five days later, the transduced cells were transfected with the reporter plasmid shown in
Figure 1d. The gating strategy (left) and the results obtained for a representative experiment (right) are
indicated. The mCherry expression levels are measured as mean fluorescence intensity (MFI), in the fraction of
cells that received both the effector and the reporter (EGFP+ and EBFP+ respectively) and is indicated in bold
numbers in the right panel. Basal mCherry expression levels are measured in cells transduced with a lentiviral
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vector containing an effector lacking the DNA binding domain (mock, grey).




Supplementary Figure S5
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Supplemenatry Figure S5. Codon variation is not sufficient to enable the generation of lentiviral vectors
containing TALE-based effectors. The graph shows the amount of enhanced green fluorescent protein (EGFP)
positive cells resulting from transducing HEK293T cells with increasing amounts of the indicated recombinant
lentiviral preparation containing the canonical (L-98) or optimized (optL-98) TALE nucleases fused to the EGFP
via T2A peptide. A vector encoding for EGFP is used as control (ctrl, EGFP).
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Supplementary Figure S6
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Supplementary Figure S6. Lentiviral delivery of designer epigenome modifiers (DEMs). HEK293T cells were
transduced with a lentiviral vector containing either a chimerized or inactive (lacking the DNA binding domain) DEM
at a multiplicity of infection (MOI) of 0.2. The figure describes the gating strategy setup in non-treated cells (A) and
the results obtained for a representative experiment in which CXCR4 expression levels are measured at day 5 (B) or

9 (C) post transduction.

indicated in the last panel.

The mean fluorescence intensity (MFI) of CXCR4 expression in the area highlighted is




